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Transmission at 400 Gbitls 
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By combining optical time.division-multiplexing (TDA4) and wavelength division-multiplexing 
(WDM) with a single super-continuum light source NTT Corp. has successfully conducted an 
ultra-fast, large-capacity optical transmission experiment at 400 Gbitls (equivalent to sending 
100 years of newspapers in a second) over a distance of 1 O0 km. Having already confirmed 
that the PLL timing extraction circuit and all optical time-division demultiplexer are able to 
function at 400 Gbitls and 200 Gbitls, respectively, NTT plans to continue R&D efforts 
to develop an optical transmission system exceeding 1 T bitls. 
I 
n the experiment, a total trans- 
mission capacity of 400Gbit/s 
(100Gbit/s x 4 channel) was 
achieved by carrying information at 
100Gbit/s on each of the 4 ps pulse 
streams of different wavelengths ex- 
tracted from a single super-conti- 
nuum.  NTT c la ims  that  the  
exper iment was the world's first 
experiment o combine TDM and 
WDM technologies for large-capacity 
transmission, see Figure 1. At present, 
NTT has confirmed TDM transmis- 
sion characteristics of the super- 
continuum light source at 200Gbit/s 
at a single wavelength channel, and 
over a WDM wavelength range of 20 
THz (corresponding to more than 20 
wavelengths). By combining these 
mul t ip lex ing techn iques ,  Tb i t /s  
transmission is well within reach. 
Deve lopment  
Ultra-fast, large-capacity ransmission 
technology that enables a transmis- 
sion rate of more than one Tbit/s is 
essential to construct an information 
infrastructure for  the 21st Century; 
and multiplexing techniques are cri- 
tical to the realization of such tech- 
nology. Multiplexing technology is 
intended to simultaneously send as 
much information as possible in an 
optical fibre, and is divided into two 
types: t ime-division mult iplexing 
Figure 1.Transmission speed of single TDM channel (Gbit/s). 
(TDM) puts together multiple pulse 
trains by arranging them in such a 
way that they do not overlap in time; 
and wavelength-division - multiplex- 
ing (WDM) puts together multiple 
signals of different wavelengths and 
transmits them in an optical fibre. 
In February 1995, NTF successfully 
transmitted optical signals at 100 
Gbit/s over 500 km and at 200 
Gbit/s over 100km based on ultra- 
fast TDM transmission technology, 
performing as a leader in time-divi- 
sion multiplexing technology. Re- 
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